Apoptosis of skeletal and cardiac muscles and physical exercise.
Besides the well-known reciprocal influences of skeletal muscle and heart during and after physical exercise, a new perspective is emerging on the short- and long-term effects of exercise-induced damage, in particular the pathogenic role of inappropriate apoptosis in skeletal and cardiac muscle. Cells from multicellular organisms self-destruct when they are no longer needed, or have become damaged; they do this by activating a genetically controlled cell suicide machinery that leads to programmed cell death (PCD), or apoptosis. Apoptosis is a specific form of programmed cell death that plays an important role in development, growth regulation and disease. Skeletal muscles in adult animals are fully differentiated syncytial cells. Apoptosis, which is known to be present in tissues that modulate their cellular homeostasis under the influence of growth and/or hormonal factors, has been recently described in early stages of myocardial infarct, and in dystrophic skeletal muscle. The role and the cellular and molecular aspects of muscle cell death and apoptosis are far from clear, particularly following several types of muscle damage (genetic defects, exercise-induced damage, oxidative stress, etc.). It can be predicted that apoptosis plays a major role in regulating myoblast proliferation during muscle regeneration, and in the progression of dystrophinopathies. A particularly important area has recently developed concerning cardiac muscle and reperfusion injury after ischemia; in this case as well, a major role of apoptosis is emerging.